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K^"' R', R^ R^ Z nUMW^ 1 f)ri^ 



Rf 



^^^=^NH ^NH 
iC't' P,Rf,Y $U»Jll>fc 1 midio 

m, pmmmm-mi-mmxm^m^m> mm^ ^^x^ mm^ c-cs^^^ 
prmm^^mm^i^'ix^ NO2. CF3^ chsSOj^ ch3ch2so2^#aco. 

^iBfltlffiitT-ffiSl^J'J^^^. OH, Me2NCH2CH20^ EtzNCHjCHzO , 
PhCH20C0. NH2, :^cSGo 

4. ■itP>IX^yi5>R 1 2 miii. ;y;#^I:^/9Ti^iyjil3Ef*r'-l^^'a CrC2o M^^>C,-C2o 

F>^ieBwrv«t/^a^c,-c2oW'j^»^ c,-c2ommix-mm> ^^m^ mx^^mm. o- 

rri!i6<Jffi^b^a-ai;^J C,-C2ofl^Jfei«.-B> OH, Me2NCH2CH20, Et2NCH2CH20, 
PhCHaOCO. NH2> Ci-C2oW'^So 

C,-C2oS?«-> M^-f^, C3-C2o^^'J^-ffi> 5?rSaSc CH2OR'. r" C-Czo 6<J 

Rf ;lC,-C2ofi^-t^Mi^^-#: 

^;faifi^j'j^S5Jc^ie-h6^jj?)('f-<cs^^j^>Sf, mm^ mix^ wm> Ct-dBM^ c,~ 

C3p5J5t«> C,~C3^flS> CN: 

5. :^zptx^yii* 1 m 2 fjii^, n¥fU^ff\i^(i^n.muipmy^j 0,-04 ^rmm^ 0,-04 
p/fT^mm.iM'mM. 0,-04 w*^®. 0,-04 mmix^m^ ix^wsbk 0- 

;3/fi^ilKW;ftL-7-;ia^ 0,-04 oh, Me2N0H20H2O, Et2NOH20H20, 

PhOHjOOO, NH2> 0|-04 6<J^5to 

R' M. 0,-04 «. ci-c,']:mmmxm):^mBmmm)LiXi!t^yf^tm-. 0,-04 i^s, 

0,-04 l^¥*> 0,-04 iT^jSEE-, ^-SaK 0H20R\ r' ;^ 0,-04 .tKjfet-;^, 
0,-04 (i<]iD(f\:,&ii|E, m, itJiftWIEm 0-Hfeii|Efil^^mf'-Ji"£: 
Rf ^ Ci-C4m^UMMi; 

mmii^'^mBji'^m±mmimfr^m. mm> ^ix^ d-c^BM^ o,~ 

CiK-)tim^ o,~03'J^iia.t, ON: 

R Jlik:ii'j5"c».^^ 0,-04 &<J:^ffi, ^m-^cm-^^-yi'M;; 




(a) m^^mW (IR, 2R)-2-iV,A^-lD('f-\;tC»-l-(4-]i)('fA:3^S)-l-^S?, Mc'^'iaT 

OH 

^4* R', R^ mUmUif^^, R' ^mmPm: Z MU, Cl, Br, CHjSOz cK^NOj; 

-!55f^**iWS Zn(n)SfciiJc Cu S.t/S^i^Wm^^f'J't'.rfrilifKlsre'J^^^jH— ^ — R, 

(b) ;jn A W !m T ^£ dti 




CF 



3 



(c) inAJ!^^ iiv^-J'cSJiS; 

^t<J^;iiii^^J<Sett:* 0.1-3: 1-4: 0.1-3: 1; 

9. laumm^ 1 ^2r3'fiii. n^'itE^mmm^.m^y^mmznCh, znBr2, znPz, 

Znl2, Zn(OTf)2, ZnCSOjCFzH),, CuClj, CuBrj, Cu(OT02, CuCl, CuBn Cu(OT0, 
Cul ti.f^m Zn(lI)flK Cu ^n^m-n, rj^idiWmM^ N i#.Ti:1^WM;<|rti^- 
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\^ m ^ 



XW^^^'^^^^'^i'^ (HIV, Human immunodeficiency virus) §j'^'Al^'^> 

HIV R^Wm Pilaff . tb^n azidothymidineor AZT, Efavirenz (Sustiva DPC 
961 m DPC 083 Jtm-'ft HIV ^ ^ 'Jt^ ^$ M ^ M M QWRTls . 

non-nucleoside reverse transcriptase inhibitors). Efavirenz (Sustiva ^'^)B^^. I". 

11/. DPC-961 fP DPC 083 ^ mJf.tl^^fi\^^^%Wli^(Journal of Medicinal 
Chemistry vol.43, NO. 10, 2000, 201 9-2030) „ 

B^?W^:^/i^/flT- Efavirenz (Sustiva ™)l'i^J-^i?ic(Angew. Chem. Int. Ed. no. 
5, 1999, 711-713; Journal of Organic Chemistry vol.63, no.23, 1998, 8536-8543)o 3^ 

mcLt^MM-^fi^ Efavirenz (Sustiva '^'')m:^m'¥mitmi^-x^mm^--YAiMmmiz 

:^ill:6^?SM(lithium alkyi LHMDS), Rl^f^M'^WT 50 iMmj,^^'-^^^ 
%mMii^myilo '^X^m^m Efavirenz (Sustiva ™)&O^^Si^f^tt't''i:s 



nBmiimMnM.. %-K-^i^lT.l[^^/i3c7t^S'l*tJ<J Efavirenz (Sustiva ■'■'^)Cl<Jny 
MWP^M^'!^ Efavirenz (Sustiva ™)= 

OH OH 

? r3 - r3 

^Sng cHzOR^o J^^ilifKjfetS. ^tiC^ifiii-^i^J-jr^* . frtfi^ifii'fAcfKj-jr/at . 
M^t^i'jC.-CzofKl. ia-iP»-^C,~C4^I^J; :y-j C3~C2» 



1 



m, mmmm^-Tmmmn:/ui^ix^ N02^ cfj. CH3SO2, cH3CH2so2iiJc#Aco, 

OH. Me2NCH2CH20, Et2NCH2CH20. PhCH20C0, NH2. f^Ji'&JtU^ Ci-- 

Ciot^y^M immm^ z^m^ '\mm^ ^r^r^js. iHTffi. ^r^^ ^rrm), i& 

-'PWW- Z H, F, CI, Br, I, CH3SO2 OH, PhCHzO. AcO, MeO, ElO> 
MezNCHjCHjO. Et2NCH2CH20. PhCH20COs /-Bu. /-Pr. NH2, orN02o X 
Z % H, CI, Br, CH3SO2 NO2. 
R' ,r2 =Me.; Z=N02 , ia— R' = R^ =Me; Z=N02; R^= /-Butyloxymethyl 
-)t %^^ R' , R^ =Me; Z=N02; ^= /-Butyldimethylsilyloxymethyl M 
Triphenylmethyloxymethyl 



Y-H- 





ffeT^aK F;fi£fttI'S'fe7SS*i#^^rxIft, NO.. CF3. CH3SO2. CH3CH2SO2 

-am Aco ,mi&mmM-Tmm^m%-):m\.'mitn^ c^-c2oi^-^tm.mm^\i c,~ 

C4 ^Hj'^ftvl). OH> Me2NCH2CH20. Et2NCH2CH20> PhCH20C0> NH2. ^d^S 

-;£::^7^c,~c2o6<j'^« (^?ij-^p¥S. zL-^t, jF.pji:-, ^mm^ w-.rm. ^rm^ 

UT^^. ia--iP1t# Y H, CI, Br, CH3SO2. CH3CH2SO2. NOaSK^" F, jt-K 
m# Y CI SK* F„ 

S aSc O 6^>^7f WJttPPbbRit^. m^^^ Plt"&=^. hM-;^^: 



OH 



Rf 



H = R 




R^ 



NH 

I 

p 



Zn(]l)or Cu(ll)i 




Rf 




NR^R^ 



P 



Zn(II) or Cu(ll)M 




(a) 'Ji^y -^mm (1 R,2R)-2-MA^-l^ -f-^ E S - 1 -I^ f ^ ^ » - 1 - II ( 1 S,2S)-2-A^,yV- iD( 



OH 




NR^R^ aSc 



z-H- 




NR^R^ 



-K^-' R', R^ ,z itnHiirridi: 

H ^= R, RtfPBUFri£: 




Y, P. Rf ^PHU^idi; 

±Mi^m^'mw^i^m^m^m%--mmm&mmmi\^mm^ o.i-3:i, m 
—ipmn^ 0.5-3: ], itnwMv^j 1.2-1.5: k 

±i^73m'i>.m^ik^ji^m^m.'^m-i^mMmjRi^m^^mmw^ 0.1-3= 1, 

j^:- 0.5-3: 1. X^CJiW-^ 1.2-1.5: lo 

.tmyj^iii'pmw^^^mm^sbmn^o.i- 3:\, m -^mm:f^j 0.5-3: 1, 

:^[:»:#^./ 1.2-1.5: 1, 

±myTf&'i^'t^^^m.m^m')^mii^^mmmfrs\tmm->'j 0.1- 3:i . it— 

0.5-3: 1, ;'LKffi#^*J 1.2-1.5: 1. 

mWy^J ZnCh, ZnBrj, ZnF2, Znlj, Zn(OTf)2, Zn(S03CF2H)2, CuCh, CuBra, Cu{OT02 
CuCl, CuBr, Cul, CuOTf, jt$tJi#^/j Zn(OTf)2 i^Jc^f^" Zn(S03CF2H)2 . 

Wm«ffi#^'oaJ^-T±frWm>!^f[l-f Wir^-. it ^ffiiS MeN/Pr2, HNEt2, 
N/Pr3, Pyridine, piperidine, EtN/Pr2, NBU3, NEI3, X'PMM^J NEt3o 

Et20, benzene, DME, toluene, n-hexane, and cyclohexane i^^ 'tLMrJl^J'/K cT^J. Jt-K- 
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. \-M Jin, 4' & % 0 "C H 1 00 "C ;^ |pj . mm:hO "c ^ 50 "C . KMM 




OH 



-OR* f^^ 



"V" OR' 



OH 

T 

OR* 

K't' R', R', R" iJin^mM - ■)\^%M R' = R'=Me. 



OH 



OR- 

RlR^R^ 



OH 



O2N 



OtBu 



NMe2 



OH 
T 



O2N 



NMe2 



o-Si 

\ 



O2N 



OH 

T „ 

OCPhj 
NMez 




OH 




ff\l>?tti:)i'{^<. ±'f*?/^-ffiW7ryi#M T. W. Greene a/.. Protective groups in Organic 

OH 

Synthesis 3rd Ed. John Wiley 1999oi?iJ$[l ^ . ^Hj rfj(j^j 2 'tv/:E43;pT t^^CW^JL 

l5iljf'J0iJtin¥li> NaBH4 . KBH4 LiAIH4i^ Pd/C ng^-ffi R'X S5c R^X leWifn 
7lfffiJ'-f'3Fnfil^6<jfVitJTittfm^f^ib''. ;K:4' x %\^\%; JU#"J -M<li£2gm^-fc K'i^fl 

^)^M\%%m^^m.^^\-, rri^fi<]M:yjXm«aK^TtJLM, ff'Jin KaCOs^ Na2C03. 

NaOH. KOH. NEtj^o i^if *;:fei:fcs> s^^o i^mm, 

iljkp?^i;fnifi|!^lMnTi^ rtJ^EF'i^trf-A-Ffffl NaBH^ 



CI 




OH 



NH 
P 



^-^NH 



I 

P 




Zn(ll) or Cu(ll)& 




xt'P P,Rf izPFiuTyfidi: 



OH 



CF3 
^-^NH 

I 

P 



ONj. 




R^ 



NR^R^ 



Zn(ll)orCu(ll)^ 





Ci 



^^^NHP 



(a)ffi#^^:20~40°Cirj, ^It^ttK^ (\R,2R)-2-N,N-m.m^^X-\-i4-mX^m)- 



OH 




Jit, Z #:#^ H, CI, Br, CH3SO2 5Jc# NO2; 

(b) )J^\^^m\iTmmmmm, mm^fyv. 10 ^J^H•J , 



(c) ImAJ^ J-'lfMI^S.fH; 
(d) 

m-^m^ 1 f'j 20 ^mm, m }pmmtk i pj 4 5^^w-:&MM5ca:tL-wi^^ui]gr/ 

ft^-.ft'B-H&Hi, mWVm^ .iKi^"«. :5¥-i^jS> iF.TS, ^TS. MTvftt^.. 

..fcD<iie(f^«jf.#^i^ ^'f^> 5r'j*. c.-CjlSffi. c,~C3 l5')^». c,~ 
Cj^mst. cN^=o p, R'^p R-'l^'ijiin c,-C4 t^-i^tm, Cy-CAi^^y^itmrnxm."^^ 

•Tffi; m!c n-'^-Wm'&mU^m, Kft!i6<]M»ffi^»#M T. W. Greene et al.. 
Protective groups in Organic Synthesis 3rd Ed. John Wiley 1999, pp. 494-653. 

mvpmm. o-E-Sftmi^MU^-^mo .\:)^m.u^mmm-ih c,-c2o 
-^tmmxmmM'^m^ mm^ m^t^ mm^ c,~c3i^»> c,~c3i$fe£<it. c,~ 

c,:^£riS. CN RM?iJ-^n c,-C4 -^e-;!^. .i-j('J"^tr:¥J.£friJi5. W c,-C4 

ait. 2, 4-:-¥mm-=^at5f=j-fp?c^^»; Mmm'^m-, MU^-'pm 2, 4 -^c^w^t; 2, 

Greene el al., Protective groups in Organic Synthesis 3rd Ed. John Wiley 1999, pp. 

1 7-245. mmmiU^&yij'^Tm » . 

:i^Rm^i^Mm^"i'^- >P}^M'r- Sustiva fW-^/^K. irffimiV/j: 




p 
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H 



Sustiva 

-Mmwmyjii, mmf^'-'^pj-^wm, ee 99%. ^-t/stif^Tt^rsti^^f; 
mu m^m ^mx&^j^'^ m^mmm^ /sm m ^ m. ui^m . i^^tt * i^x. 
2;a-^mTfl<jx4k^Hi)':io i^m,m^~Mwm'^mmiH, )mf^i^mmi^(3^¥iit 

S|JlE^34f"^-#l HIV ^mnMM^^ Sustivao 

(iR, 2R)-2-N,N 

0mXm Jiang, B.; Chen, Z. L.; Tang, X. X. Org. Lett. 2002, 4, 3451.^/3c 
^MI^iJ 2 

(IR, 2K)-3-^T^^-2-N,N " W^^S-1-M^6^*'J^: 

0-5 °C nUi'i^M 0.8g Vjl^jjW A(1R, 2R)-2-MA^--. ¥MS-3->(t5rt35t^S-l, 3-M 
•ZR?(1 .8 g, 7.5mmol)fi<] CH2CI2 (lOmLym'M^P = f:5ti^# 0-5 "C Til A^TM^t#-- 

^-hotc M^i^inA-^g5t^ o.2g, M^'^mmM-iMimmmw^f^i 5-7h ^n jEii^^i)::]! 

A#T*i&n#o ^S-^i^'-^giJ 0-5"C ^JpA'^ifP K2CO3 ^ygo WWI-T-*^ (Na2S04) 
M;SS^Hllit^'f-fcf#Sej* 1.44 g (65%). mp 100.0 - 101.3 °C; [ajp'^ = +23.5 (c, 
1.00, CHCI3); FTIR (KBr) 3333, 2972, 1606, 1523,1357,1197,861 cm '; 'HNMR 
(300 MHz, CDCI3) ^> 8.19 (d, ./= 8.8 Hz, 2H), 7.60 (d, ./ = 8.4 Hz, 2H), 4.59 (d, ./ = 
9.9 Hz, IH), 3.34 (dd, J= 3.0 Hz, and 9.9 Hz, IH), 3.21 (dd, ./= 6.5 Hz, and 10 Hz. 
IH), 2.56 (m, IH), 2.47 (s, 6H), 1.06 (s, 9H); '^CNMR (75 MHz, CDCI3) S 150.6, 
147.6, 128.46, 123.49, 73.3, 70.3, 69.8, 56.0, 41.8, 27.4; MS m/e 223(M+-73, 3), 
209 (21), 144 (68), 88 (100), 71( 10), 57(31); Anal, calcd. for C15H24N2O4: C, 60.81; 
H, 8.1 1; N, 9.46. Found; C, 60.72; H, 8.26; N, 914. 
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(IR, 2R)-2-MA'-r-'fill;-3->{^5H^S-l, ~ pjf:(1.946g, g.lmmol) f 
CH2Cl2(30mL), 0"C KAuA TBDMSC1(1 .28g, 5.3mmol) iflH^P^^Cl .4g, 20.6mmol) 
vK^i^it^jit^^^Ji^r^nn 2.72g. FTIR (KBr) 3344, 2954, 1606, 1525,1349 
cm '; 'HNMR (300 MHz, CDCI3) <5 8.25-8.20 (d, J= 8.5 Hz, 2H), 7.6-7.55 (d, J= 8.5 
Hz. 2H), 4.65 (d, ./ = 9.7 Hz, 1 H), 3.77-3.6(dd, J = 11 .3 Hz, 2.7 Hz 1 H), 3.5-3.45(dd, 
./= 11.3 Hz, 6.0 Hz IH), 2.50 (m, 7H), 0.90 (s, 9H), 0.01 (s, 6H);; '^CNMR (75 MHz, 
CDCI3) 5 150.2, 147.4, 128.0, 123.3, 69.0, 57.1, 41.6, 25.7, 17.9, -5.9; MS (EI) m/e 
297(M+-57, 0.3), 209 (8.2), 202(100). Anal, calcd. for Ci7H3oN204Si: C, 57.60; H, 
8.53; N, 7.90. Found: C, 57.82; H, 8.18; N, 7.77. 

4 

(1 R, 2R)-3- = 3^ ¥ mM-^-I^,f^ — ¥ - W- ^ : 

(IR, 2Ky-2-N,N--Wm.m-'i-W^%.^-\, 'i-^-W- (1.946g, 8.1mmol)^fl¥ 
CHzCWSOmL), 0°C Tj!jq AlI^S'^Ep-.f^(3.34g, 12mmol) fn^Z:m(2mL) Vffi-A- 

mnw^%Lli^^m^r-lii^ 4.8g. ftir (kbo 3344, 2954, 16O6, 1525,1349 cm '; 

'HNMR (300 MHz, CDCI3) ^8.09-8.06 (d, J= 8.4 Hz, 2H), 7.36-7.33 (d,y= 8.6 Hz, 
2H), 7.25-7.17 (m, 5H), 4.27 (d,./= 10.0 Hz, IH), 3..28(dd, J= 10.2 Hz, 6.4 Hz IH), 
3.01(dd, J = 10.7 Hz, 3.9 Hz IH), 2.71 (m, IH), 2.45 (s, 6H), 0.1 (s, 6H); '^CNMR 
(75 MHz, CDCI3) <J 150.1, 147.6, 143.6, 128.9, 128.8, 128.7, 128.6, 128.4, 128.1, 
127.9, 127.8, 127.3, 123.7, 87.7, 70.9, 70.6, 58.6,41.6 

^M^'J 5 

(IR, 2R)-2-A'-=ws-Ar-¥^a-3-)?d-?B^«-i, ^^^n—mm%%^•. 

(JR. 2R)-2-M S-3-)(^?ift*=S-l,3-pg:-S$(2.12g, lOmmol) ftlj^ ¥ '^(1 .2g, 
lO.Smmol) ;ljnA¥P(10mL)^, ??ii:iA CuSO4(0.2g)c VS-^'-f^liilifuix/^iZ 7hr, 
$iJ'i??iA. ily/l, •iEgyg4'iUATHF(10mL). ^:;5^Jtt;jBA NaBH4(0.4g)o 
'ik^m. 2hr l^nnMK 5% HCl ^^mWi^ ffl ^LS^^^?^*t§.?a^%-^- 
HCHO(lOmL) jfll HCOOH(10mL)lHli^lH/>y 8hr. ^i^, ffl NaOH 'l^jFOo CH2CI2 
NaS04T'J^ WW^^n^^Bn\2%r^yW&iy'P^)^^ 

6 

(IR, 2R)-3-^?T»-¥*^ft»-2-yV-^a-iV-¥SS-l-(5?*5!l^») -l-Mlf : 
(IR, 2K)-2-N-^m-N-W%.m-i-'t^^f\%m-\. 3-j^'llfil(632mg) mm=f- 
CHjCMlSmL)'^', n^:. 0"C TSin A;^^7'3£- Ef)3iMfrJ;:K;t(300mg, 2mmol)^Pni|M^ 
(136mg,2mmol)oM^#lix/^ji&. l^mmr^u 600mgo FTIR (KBr) 3344, 2972, 
1606, 1525,1348 cm '; 'HNMR (300 MHz, CDCI3) ^8.1 7 (d, .7 = 8.8 Hz, 2H), 7.50 (d, 
y=8.4 Hz,2H), 7.38-7.31 (m, 5H), 4.70 (d,./=9.6Hz, IH), 4.04 (d,./= 13.0 Hz, IH), 
3.77-3.55(m, 3H), 2.70 (m, IH), 2.43 (s, 3H), 0.90 (s, 9H), 0.01 (s, 6H); ''CNMR (75 
MHz, CDCb) ^ 150.6, 147.6, 138.46, 129.2, 128.8, 128.4, 127.7, 123.69, 70.3, 69.8, 
60.1, 58.0, 37.5, 26.0, 18.3, -5.4; MS (El) m/e 415(M-k-15, 0.9), 278 (100), 91(73); 

7 
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(lR,2R)-3-(=^«¥^«)-2-7V-=^S-yV-^Se^ -l-iMM':^^) -I- M©: 

(IR, 2R)-2-A^-^^-yV-EPM-|?;-3->(>t?i^2tS-ffi-l, 3-W ~ g|(380mg, 1 .2mmol)y|f M"]^ 
CH2Cl2(15mL)4^0°C TALlA;~3¥^a=«i^F'J5u(334mg, 1.2mmol) Et3N(0.2mL)oM 
W^Uf^i^AMWf^m 500mg » mp 58.0 - 59.3 "C; FTIR (KBr) 3314, 2926, 1602. 
1521,1346 cm '; 'HNMR (300 MHz, CDCb) ^8.07 (d, ./ = 8.8 Hz, 2H), 7.40-7.19 
(m, 22H), 4.30 (d, .7=9.6 Hz, IH), 3.94 (d,y= 13.0 Hz, IH), 3.73(d,y= 6.8 Hz, IH), 
3.36 (m, IH), 3.06 (m, IH) 2.89 (m, IH), 2.33 (s, 3H); "CNMR (75 MHz, CDCI3) S 

150.6, 147.6, 143.46, 138.2, 129.3, 128.8, 128.7, 128.6 ,128.4, 128.0, 127.7 127.4, 

123.7, 87.8, 70.5, 69.8, 60.1, 58.0, 37.0; MS (EI) m/e 406(M+-152, 24.9), 243 
(100);Anal. calcd. for C15H24N2O4: C, 77.42; H, 6.09; N, 5.02. Found: C, 77.26; H, 
6.06; N, 4.65.. 

^mm 8 

(lR,2R)-3-(H^»¥*S)-2-7V, A^--Ep^a -l-(^S) -l-M^fi^-^^ 

(IR, 2R)-2-MiV-— ^^»-l-(^S)-l,3-^ — (l-95g, lOmmol) m T 
CH2Cl2(50mL),0''C T*PA3i3j£a^it¥:^(3.33g, 12mmol) ^HZ:.iC(2mL) 
Wxli^^fB^M^^f^ah 4.0g. FTIR (KBr) 3344, 2954, 1609, 1525,1349 cm-'; 'HNMR 
(300 MHz, CDCI3) S 7. 26-7. 06 (m, 20H), 4.87 (d, J= 10.0 Hz, IH), 3.76(dd,./= 10.2 
Hz, 6.4 Hz IH), 3.51(dd, ./ = 10.7 Hz, 3.9 Hz 2H), 2.80 (m, IH), 2.38 (s, 6H); 
'■'CNMR (75 MHz, CDCI3) S 143.6, 138.9, 128-129(16 C), 125.7-126.6(4 C), 84.9, 
72.9, 68.6, 69.6, 49.6, 39.6. 

^Mm 9 

(IR, 2R)-3-(H^S¥ftS)-2-Af. A^-— -l-()?*¥?^@5fea^S) -l-PfSPfl*!'^ 

(IR, 2R)-2-MA^-::iEp^^.i.()?^^i^^^^S)-l,3-^z:^(5.46g, 20mmol) 'MJ- 
CH2Cl2(80mL), 0"C T AjjP AH^ffiM ¥^ (6.8g, 25mmol) fHH ZiM(4mL) 
■m.UmWxi'SLJ^iltmnr-^a 9.lOg, FTIR (KSr) 3344, 2954, I6O9, 1525,1349 cm-'; 
'HMMR (300 MHz, CDCI3) <J7.48-7.40 (d,y= 8.4 Hz, 2H), 7.27-7.19 (d,y= 8.6 Hz, 
2H), 7.12-7.04 (m, 15H), 4.86(d, J= 10.0 Hz, IH), 3.72 (dd, ./= 10.2 Hz, 6.4 Hz 1 H), 
3.56(dd, J = 1 0.2 Hz, 6.4 Hz 2H), 2.94(s, 3H), 2.8 1 (m, 1 H), 2.38(s, 6H); '^CNMR (75 
MHz, CDCb) S 143.8, 143.0, 138.6, 135.0, 129-126( 16C), 84.9, 72.9, 69.6, 68.0, 
49.6,41.0, 39.6. 
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25°c T, ri»@?:i5e#(iR, 2R)-3-uTm.m-2-N,N-rjfum-i-Mm^m-\-\Hm- 

(2.96g, lOmmol) 2n(OTf)2 (3.6g,10mmol) m T^^ '^{\OmL)'^^ o M^JflA NEts 
(2.1mL, 15mmol)= -/M^f/S ;tlB AfT^MiffiZl'^AHl-2mL, 12mmol) ■^\=M^PM-^mm 

(i.74g,iommoi)o 25"c TSfi^ lohr. mmnmn-'X^f:^/.n z.mz.M'i^M. 
wtiuti^^ P:)^;5t^^t#;"''"nn(75% j^^, 99.3%ee). /Kmmm.m.it^i'-vmmm 



.^.*-l-MBI(3-54g, lOmmol) fP Zn(OTf)2 (3.6gJ0mmol) -^^ftH^ClOmUft'o P> 
jJUANEt3(2.1mL, ISmmol)., --4^\H)fsM\^^^^i&^-l^k{\.2mL, 12mmol), iWj^J^ll-J 
JuihwA 2-mM-5-'m.^m:i^m.^\^mm(2. 23g,10mmol)o m^l\^ 25"C Tix/iy. lOhro 

90.1%ee). 

25°CT. ri«S¥iE#(iR, 2R)0-ds rm»-2-MA^--^Mffi-l-){'t5i^3^m-l-P5fi?: 
(2.96g, 10mmol)fri Zn(OTf)2 (3.6g,10mmol) ;^ T- ¥ 3iS(10mL)r+' „ ^S/JUA NEt., 
(2.1mL, 15mmol)» - ■^\^mf^bn\P{^m'MZ.mi-2mU \2mmo\), WiA^HBImA 2- 
'0^^-5-W^^I^'M¥&W] (2. 23g,10mmol)o M^'#J 25"C Tfei>y 10hr= tafH^r 

99.1%ee). 
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25°c T.ic«B?a£i#(iR, 2Ry3-^rm-^^mmm.m-2-N.N-^m.m-\-'Mm^ 

i£-l-M^(354mg, Immol) ^» Zn(OTf)2 (0.36g,lmmol) m'f-^^(2mLyt' .¥y)m\ 
NEt3(0.21mL, 1.5mniol)o ^Nr^t )^1]UAi^TM2LiMi-3mL, 12mmol) Si 2-MvSt-4, 
5-— m^^i^Mf *SM(2.3 g, 10mmol)o Mi^^Pj 25"C T 5llM lOhro m^km^'X^ 

i^io z.mz.mMM^ mm^\'^n-T-')shf^mmr'"&h. (85% ;-*-^,94.i%ee). 
^mm 15 

25°C T, ilSfilHef*(lR, 2R)-3-^i5p-;^¥M-2-A'- W2t-A^-¥«M^-i-><^5i-^^ 
|£-1-F^il(558mg, Immol) Cu(OTf)2 (0.36g,lmmol)?§T¥3^(10mL)'t'„ HAUA 
NEt3 (0.21mL, 1.5mmol)o — 'hfrJ-;5JnAi3^ZL'^(l.lmL, I2mmol) ^ 2-M^-4, 5- 

::M^M=M^^M(2.3g. iOmmoi)„ M^^id 25°c F/xJlV. lOhro tfifnlt^tic'v^i^c 

ixA^o Z.i!gZ.S^3{^^o ^mS-^J^f-BfriUimnf^iVi (67% yield, 55%ee)o 
^S£^J 16 

25"C F, m^SPSe-f^ClR-, 2R)-2-tPSE-2-/V-'?«-A^--|^^^^-l-;^^-l-Zl?^¥(2.55g, 
lOmmol) Zn(0Tf)2 (3.6g,10mmol) ?^-T¥:^(10mL)c|^o WMA NEtj (2.1mL, 
15mmol)» — /M|--f;sj!J0AiT^|;»;ji£Z.'j:;Ji(1.2mL, 12mmol). ffi^MJ^IjsiJPA 2-tCffi-5- 
^t^itHim^Siij (2. 23g,10mmol)c M-^^^J 25"C T^GJlS lOhfo iH^^iUi^^icTK^ 

mnjK&m.o z^mz^m^Mc wm>ffl'^^«jnMi#i'".'m(5i% j^i^.,96.i%ee). 
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